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group to reduce or prevent the floccuiation ^"^ '° ^ hydrocarbon-soluble hydrophobic 

Which IS capable of flocculating "dtr^ct^Lt rndTn iT""^" ^"^^ ^ ""-^ 

solution at a concentration of at least 1% b/^ gh, " ^^"^"'^ °' ««^«"9 «^ « -"'cellar 
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INTRODUCTION 

The present invention relates to concentrated aqueous based surfactant compositions containing high 

mmmwmm 

ArsThighar concenuations e.g. above about 70 or 80% most surfactants form a hydra^ 
especial? non-ionic surfactants, form a liquid phase containing dispersed m,celle s,ze droplet 
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phase) U phases have been found unsuitable for use as liquid detergents because they do not disperse 

'° ''"^ '"'^"'^ O'^- P^^-^ -ay be obsTved 

include the viscous isotropic (V) phase which is immobile and has a vitreous appearance 

The different phases can be recognised by a combination of appearance, rheology. textures under the 
polarising microscope, electron microscopy and X-ray diffraction or neutron scattering 



Definitions 
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,n ,hi, ^L T ^ "IT-"'^^ '^"^ explanation or definition in relation to the different phases discussed in 

^""T r: ' '° 'he plane of 

po ansation of plane polarised light. If a drop of sample is placed between two sheets of optical^/ plane 
po arising material whose planes of polarisation are at right angles, and light is shone o^ one she^t 
optica^^y isotropic sunactant samples do not appear substantially brighter than their surroundings when 

,s Itotln anisotropic materials appear substantially brighter. Optically 

ZTf r^'"" T ''^"""^ Characteristic textures when viewed through a microscope between 

crossed polarisers. whereas optically isotropic phases usually show a dark, essentially featureless con- 
mi, ZTT"T '"?"'"•!," """^ ^ "'^"'"^ '"^^"^ '^""^'"^ at different shear rates, for the purpose of 

■0 Tto ToOoTec"; ' ^" "°' -ary substantially at shear rates 

Ihp nnirl^'^' ^'^ n?*'"^"^ '^P'^^''^ Newtonian liquids which show no texture under 

the polarising microscope. Electron microscopy is capable of resolving the texture of such phases only at 

aTouid s^T ""r"'- " 9'-^ -'V a single broad U typi^l o 

JZtrT Z ""^^ °' ^" '-•-P'^ase is usually low. but may rise 

significantly as the concentration approaches the upper phase boundary 

which .h«Tn! f'^ s'^le- thermodynamicaliy stable phases and may be regarded as aqueous solutions in 
which the solute molecules are aggregated into spherical, rod shaped or disc shaped micelles which 
usually have a diameter of about 4 to 10 nanometers. i-eiies, wnicn 

.nH ^nT'l^jK^f ^V'^ ^"^^^^ "'"''^^ ^ °* ""ay^^s Of surfactant arranged in parallel 

G ohase r ^fh ' r^T' '""'"^^ ""^^^^ ^^P'^al form of the liquid crysfa 

G-phase. G-phases are typically pourable. non-Newtonian. anisotropic' products. They are typically viscous 
ook ng opalescent materials with a characteristic "smeary- appearance on flowing. They form chLIcteris- 
nder thr:"* "^"'''"^ r.^c,o.copo and freeze fractured samples have a lamellar Spearance 

under the elertron microscope. X-ray diffraction or neutron scattering similarly reveal a lamellaT strucTure 
with a pnncipal peak typically between 4 and lOnm, usually 5 to 6nm. Higher order peaks Ih^n prelem 
occur at double or higher integral multiples of the Q value of the princfpal peak. Q is thr momenZ 
transfer vector and is related, in the case of lamellar phases, to the repeat spacing d by the equation 



Znir 

Q= 

d 
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Where n is the order of the peak. 

G-phases. however, can exist in several different forms, including domains of parallel sheets which 

conc2rV h'" H ?' T ^'^'^ ^"'^ "^-ad '^o'" a number o, 

The eLrC^ M ^"""^l/^^'' °' ^ ''"ayer of surfactant. In this specification the term "lamellar ' 

win be reserved for compositions which are at least partly of the former type. Opaque compositions at least 

?o m ^fnnf H '^'^"^ '° ^ "spherulitic". The spherulites are typically between 0.1 and 

50 rnicrons .n diameter and so differ fundamentally from micelles. Unlike micellar solutions, spherulitic 
compositions are essentially heterogeneous systems comprising at least two phases. They are anisotropic 
and non-Newtonian. When close packed and stable, spherulites have good solid suspending properties 
Compositions in which the continuous phase comprises non-spherulitic bilayers usually <»ntain some 
spherulites but are typically translucent in the absence of a dispersed solid or other phase, and are ref3 
to herein as G-phase compositions". G-phases are sometimes referred to in the literature as I, phases 

tex,u?^f,?nH! r '^f ^"'=°''°P'« P™<'"«s resembling waxes. They give characteristic 

textures under the polansing microscope, and hexagonal diffraction pattern by X-ray or neutron diffraction 
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which comprises a major peak, usually at values corresponding to a repeat spacing between 4 and lOnm 
and sometimes higher order peaks, the first at a Q value which is 3°-^ times the Q value of the prmc.pa! 
peak and the next double the Q value of the principal peak. M-phases are sometimes referred to in the 

literature as H-phases. ^. . . 

5 L2 phases are the inverse of the L, phase, comprising miceilar solutions of water ,n a continuous hqud 

surfactant medium. Like Li phases, they are isotropic and Newtonian. 

The viscous isotropic or "Vl" phases are typically immobile. non-Newtonian, optically isotropic and are 
typically transparent, at least when pure. VI phases have a cubic symmetrical diffraction pattern under X- 
ray diffraction or neutron scattering with a principal peak and higher order peaks at and 3°-^ times the 

10 Q-value of the principal peak. ^ - l, ♦ 

One such cubic liquid crystalline phase has been reported immediately following the m.cellar phase at 
ambient temperature as the concentration of surfactant is increased. It has been proposed that such a VI 
phase sometimes referred to as the t. phase, may arise from the packing of micelles (probably sphencal) 
in a cubic lattice. At ambient temperature a further increase in surfactant concentration usually results .n 

75 hexagonal phase (f^O. which may be followed by a lamellar phase (G). I, phases, when they occur, are 
usually only observed over a narrow range of concentrations, typically just above those at which the L,- 
phase is formed. The location of such VI phases in a phase diagram suggests that the phase is bu.lt up of 
small closed surfactant aggregates in a water continuum. 

An inverse form of the L. phase (the 1. phase) has also been reported possibly between the inverse 

20 hexagonal (M^) and L2 phases. It consists of a surfactant continuum containing a cubic array of water 
micelles. An alternative form of the VI phase called the V, phase has been observed at concentrations 
between the M and G phases and may comprise a bicontinuous system. This may exhibit an even h.gher 
viscosity than the I,. An inverse phase, the V2 phase, between the G and M2 phases has also been 

postulated. ^ ... . . 

Several other mesophases have been observed or proposed, including nematic phases which contain 

threadlike structures. ... 

The term "structured surfactant" is used herein to refer to pourable. fluid. non-Newtonian compositions 
which have the capacity physically to suspend solid particles by virtue of the presence of a surfactant 
mesophase or solid phase, which may be interspersed with a solvent phase. The latter is commonly an 
aqueous electrolyte phase. The surfactant phase is usually present as packed spherulites dispersed in the 
aqueous phase. Alternatively a thin mobile lamellar phase or a bicontinuous reticular interspersion of 
aqueous and lamellar phases may be present. Hexagonal phases are usually insufficiently mobile to fomn 
the basis of a structured surfactant, but may. exceptionally be present. Cubic phases have not been 
observed to be sufficiently mobile. L, or U phases are not. in themselves structured and lack suspending 
properties but may be present e.g. as the continuous liquid phase, in which a lamellar or spherulitic phase 
is dispersed, or as a dispersed phase, e.g. dispersed in a continuous lamellar or isotropic phase. 

Structured surfactants differ from microemulsions which are thermodynamically stable systems. A 
microemulsion is essentially a miceilar solution (L, phase) in which a hydrophobic material is encapsulated 

^^StruSured surfactants also differ from colloidal systems which are kinetically stable. In colloidal systems 
the particles of dispersed phase are small enough (e.g. less than 1 micron) to be affected by Brownian 
motion The dispersion is thus maintained by the constant agitation of the internal phase. In contrast 
structured surfactants appear to be mechanically stable, the particles being immobilised within the 
surfactant structure. While the system is at rest, no movement of the suspended particles can be detected, 
but the shear stresses associated with pouring are sufficient to break the structure and render the product 

mobile. , 

Except when stated to the contrary references herein to Viscosity are to the viscosity measured on a 
Brookfield Viscometer, spindle 4. at lOOrpm and 20 "C This corresponds to a shear rate of approximately 
21 sec"'. It is an indication of the pourability of non-Newtonian liquids. 

Technical Problem 

It is often desired to disperse solids or liquids in an aqueous medium in excess of their solubilities 
therein Such dispersions should ideally be pourable and remain evenly dispersed after prolonged standing. 

Structured surfactants have been found to offer a number of advantages as suspending media over 
more conventional methods of dispersion such as colloids, microemulsions or the use of v.scosifiers, or 
mineral structurants. 
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suspensions, pesticide suspensions, drilling muds and lubricants 

Similar effects have been observed with other structured surfactant svstems Th^ ohi^^t t*,^ ■ 

tallow groups) and are ordinarily cationic or arr^photerfc ^ " '° " ^"^y' °^ ^"<«">" 9™"P« ("dually 

.urf«trr""'^K '"°^'^'" '° '^'^'^ °' ""'■"'^^ « composition containing an effective 

surfactant combination for washing synthetic fabrics. High levels of solid builds 1h 
tripolyphosphate or zeolite have been found ,o lead to unacceptably htgh viscdl 

excss"v?rjs' oiTZTr^ °\ """"^ '° "-PO-tions containing 

^^nrtn Ih S'^c'^'yte They also arise when attempts are made to include soluble polymers in 

structured surfactant systems. Such polymers may be desired for example as soil susTnd^a aaen.L 

"'further n'rJr'"' T'^'!" T*' " °' '° ^^^^^^ P-tcTsu pensions 

are u^ar r^ned"^"^ '"T' ^ ^ ^^^Z^^^^ Z^I^ZZZ: 

wnicn are usually obtained m an ol.gomenc form. Unfortunately it has not been found c^ssihip tn 
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The following specifications also refer to structured detergents: 
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although in most instances the structures which would have been present in the formulations as described 
were insufficiently stable to maintain solids in suspension. 

Structured surfactants in pesticide formulations were descnbed in EP-A-0 388 239. 

Structured surfactants in drilling muds and other functional fluids were described in EP-A-0 430 602. 

Structured surfactants in dye and pigment suspensions were descnbed in EP-A-0 472 083. 

EP-0 301 883. describes the use of certain polymers as viscosity reduction agents in liquid detergents. 
The polymers described in the above publication are not however particularly effective. As a jes"'t a 
number of patents have been published relating to more ^'>^'^>^J°'^:i'[''"^^!^^^^^ 

wo 91/08281 WO 91/09102, WO 91/09107, WO91/091O8. WO 91/09109 and WO 91/09932). Certain of 
these polyme^ are said to be deflocculants and others to cause osmotic shrinkage of the spheruhtes. 
These CyT^^^^ are relatively expensive products, which make relatively little contribution to the washing 
Sv^esT of me formulatfon. ^ey typically have a comb like architecture with a hydrophilic polymer 
backbone carrying a plurality of hydrophobic side chains, or vice versa. 

Tfie lr>vention 

We have now discovered that certain surfactants which form micelles and which are soluble in the 
aqueous electrolyte phase of the structured surfactant to the extent of at least 1% ''V ;^'g'^'' ^^[fj;^''^, 
eftective at deflocculating flocculated spherulitic or other surfactant systems. '"^ '"^''^^^renhe ' 
excessively viscous systems and/or stabilising unstable structured surfactant formulations. Moreover they 
contribute to the surfactancy and sometimes also to the building effect of the formulation. 

The stabilisers and/or deflocculants for use according to the invention are surfactants I^^^Q ^J^'" 
hydrophobic group such as an alkyi alkenyl or alkylphenyl group, especially ''^^'"'J^^^^^^^ °^ 
Xlp^enyl g?oup and a hydrophilic group which is typically a polymer of a hydroph.hc 
especially of a monomer wim hydrophilic functional substituents or a ^-^^^ "^'.'^^ „ ^y^'^"''^'^^ 
substituents have been introduced and which is linked at one end to said hydrophobic group^ Said 
hydrophilic group preferably has a mean mass greater than 300 amu more usually greater than 500^ 
prefar^ly greater than 900, and especially greater than 1.000 amu. The hydroph^c 9^°"P "/"^ " ^ 
polymer containing more than 4 e.g. from about six to eighty monomer units, depending on the size of the 
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.0 usually anionic and/or nonionic with amphoteric sometimes ncluded usual af. ! ^'^ 

The following discussion is based on the assumption that the surfart;,nt ic r.^„,. i ■ ■ 
nonionic unless stated to the contrary surfactant is pnnnanly anionic and/or 

and bu,ld,ng capacty, ,s often used where high electrolyte concentrations are reqied ' 
in solutions containing high concentrations (e.g. more than IS"/ o~i- 

^ .mnar polymers are also descrit^ed in .P 0,310730. ,^r use as dis^s ,of cl^'^c.'orrn o^^e ■ ' 
mon^ru^ts^^hr^LL^rVct^^^^^^ — ^ -^Vdrophilic 

mmMmmim 

Such alkylether polycarboxylates are described for instance in fp niPQ-^oo 7L 
Patent application No. 93 14277il. 0129328. and in copending British 

Another example of said stabilisers is an alkyi capped polysulphomaleate 
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A third type of electrolyte comprises monovalent cations and anions, e.g. potassium chloride at high 
concentration. Polyelectrolytes are less soluble in such systems, but higher polyethoxylates such as alkyi 7 
to 80 mole polyethoxylates function well as said stabiliser. 

A further example of an electrolyte which can cause serious problems ol floccuiation even ,n relatively 

a low concentrations is a conventional polyelectrolyte such as a naphthalene ^"'P^°"f '"J.^^^^f j^";. 
copolymer, carboxymethyl cellulose or an uncapped polyacrylate or polymaleate. Such (typcally) non 
rr^icelie-forming polymers are often required in structured surfactant systems. For exannple p,gmen 
suspensions require milling to a very fine particle size, and polyelectrolytes are frequently added ,n small 
amounts as milling aids, resulting in serious problems of floccuiation of the structured surfactant. 

,0 we have discovered that alcohol ethoxylates are usually highly effective ,n deflocculatmg such syster^s, 
and also systems in which the instability or high viscosity are due to the presence of other types of soluble 

''"'"wrhave further discovered that, in the presence of said stabiliser, relatively high levels of 
aminophosphinates can be introduced into liquid detergent compositions without g.vmg nse to any 

" "'te'hale further discovered that when deflocculants such as said stabilisers are progressively added to 
unstable or viscous formulations the viscosity is initially reduced until a stable fluid P^"^"';' ^ ""f '"^fj' 
more deflocculant is added the viscosity then rises to a maximum before fallmg agam, w,th further addi^ons 
leading to a translucent highly mobile G-phase composition, with good suspending properties. Further 

,0 additions may provide a clear L, phase, apparently unstructured- This product ,s of potent^l value as a 
clear detergent or shampoo for applications where solid suspending properties are not required. 

We have found that high levels of builder and highly effective washing performance for synthetic fabrics 
can be achieved by incorporating relatively high levels of non-ionic surfactant together with a 
builder such as potassium pyrophosphate, or potassium tripolyphosphate. especially in conjunction with 

25 suspended builder such as sodium tripolyphosphate. ^ ... , ^ „„„i„„i^ 

In such systems, which require high concentrations of electrolyte and high proportions of nonionic 
surfactant, especially non-ionic surfactant of the polyethoxylate type, we have discovered that a "o^el •yP« 
of heterogeneous structured surfactant system is formed which is normally very --<=°"=„J^^^« ".^/'/^^^'^^ 
comprises an isotropic phase which we believe is a surfactant rich phase such as an U phase, dispersed in 

30 a continuous phase which may be or may comprise an isotropic phase which we believe is an L, Phase or 
in certain cases, an anistropic phase socfi as a lamellar phase. Alternatively in certain instances the 
dispersed phase may comprise an L, phase in a continuous lamellar phase. In addition we do not rule out 
the formation of dispersions of an Li in an U phase. ^,=hiii<=^,-= 
We have discovered that such novel structured surfactant systems may be stabilised by said stabilisers 

35 to form useful solid suspending systems. 
Statement of Invention 

According to one embodiment, the present invention provides the use of a stabiliser comprising a 
hydrocarbon-soluble hydrophobic group, linked at one end to one end of 

which is a polymeric chain of more than four hydrophilic monomer groups and/or S^fl^ 
than 300 amu, to reduce or prevent the floccuiation of systems comprising a 
compatible with-said stabiliser and a liquid medium which is capable of flocculating said surfactant and ,n 
which said stabiliser is capable of existing as a micellar solution. mirfiiisc 
According to a second embodiment our invention provides the use of a compound which 'o^-^s mic^Nes 
in aqueous solutions of 18% by weight potassium citrate and which comprises a C to aliphatic or a^ajl 
hydrophobic group, one end of which is linked to one end of at least one hydrophilic group having a rnass 
Sreater than loO amu and/or comprising more than four hydrophilic monomer units to "-^ -^^^"^^^^^^^ 
Viscous structured surfactant systems and/or to convert unstable surfactant ^VStems nto stable stmctured 
or mlcellar surfactant systems, where said systems contain at least 10% by weight, based on the total 
weight Of the system of a dissolved surfactant-desolubilising electrolyte having a "^'^^atent anion. 

Our invention provides as a third embodiment the use of a Cs-as alkyl. alkenyl or alkaryl ether 
polycarboxy^te a Cs to „ alkyl. alkenyl or alkaryl polyglycoside or of said polyelectrolyte stabiliser as 
heSefore define? to kbili^. or to reduce the viscosity of, an aqueous anionic, nonionic and or 
amphoteric surfactant-containing composition comprising a dissolved electrolyte having a '"""'v^tent anior^^ 
According to a fourth embodiment the invention provides an aqueous surfactant composition compris- 
ing- at least one surfactant which is capable of fom,ing a flocculated system alone and/or in the presence o, 
a flocculant; an aqueous continuous phase containing sufficient flocculant. where required, to form with said 
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According to a fifth embodiment the invention provides an aqueous structured surfart;,nt rnn.,^^cv 

.0 one end of a hydrophilic group, said hydrophilic group Llg a m 33 VeL°^^^^^ ""^ 
tor fornr„ng rr^oelles ,n an aqueous solution containing said electrolyte in said proportion said s.ab'us^ 

onmn'^°'*"^ ^ ^ embodiment our invention provides an aqueous structured surfactant composition 

surfi^^nr 'Z'^"*'' ^--vention provides a stable, pourable, spherulitic structured 

viscosfiy greater than 0.8 Pa s; and a stabiliser comprising a compound which comorisfi^ a Jl.„i 
eZyl^te sulpCr 'oh'T '"^"^ ' ^^^^'^^ ^ and LidT:^ ^ ^J^^nH 

Zr^n. ^ polyvalent metal salt at said concentration, and said stabiliser being present in an 

comn^s^no w«^^r i T ^7*^^""^"' P™""'"" ^" structured surfa«ant composition 

composing, water, sufficient surfactant to form a structure in the presence of electrolvte- at least m-/ 

.retnlTrat"^ fel^ """'l"" °' ^ ^^'^ ^'^^^ rsrres"sarsU°ac;a t 

a...yl2^tr:;~^^^ 

^^^r^rcors^rurr^^^^^^^^^^ 
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According to an eleventh emtxxiiment the .nvention provides a fabric conditioning composition compris- 
ing- water; a cationic fabric conditioner having two C,s-2S alky! or alkenyl groups; sufficient of a ftocculan 
to form with said fabric conditioner and water a viscous, flocculant and/or unstable system; and sufficient of 
a stabiliser having a Cs lo „ hydrophobic group linked at one end to one end of ^' °" 
calio.,ic hydrophilic group having a mass greater than 300 amu and/or comprising al leasl five ^^^'^'^P^'^ 
monomer units said stabiliser being capable of forming micelles in the presence of said wa^er and said 
flocculant. to reduce the viscosity and/or degree of flocculation of, andtor stabilise said composition. 

According to a twelfth embodiment the invention provides a surfactant composition compnsing: water; a 
structure forming surfactant; sufficient dissolved electrolyte, if required, to form a structured surfactan 
system; sufficient of a dissolved, non-micelle-forming polymer to flocculate raise '^^/'^^''^ °'' ^^"f" 
destabilise said structured suriactant system and sufficient of said stabiliser to reduce the degree of 
flocculation and/or viscosity of. and/or stabilise said composition. 

According to an thirteenth embodiment the invention provides a surfactant composition suitable for use 
in a suspension of a solid such as a pigment or pesticide and comprising: water; a structure-forming 
surfactant- any dissolved surfactant desolubiliser that may be required to form a structure with said 
urfactant watl; sufficient of a non-micelle forming p»lyelectrolyte (e.g. a milling aid) to "°ccula.e said 
structure; optionally, suspended particles of solid; and a stabiliser comprising a micelle forming compound 
having a 6. to .s alkyl group linked at one end to one end of at least one hydrophilic group, said 
hydrophilic group having a mass greater than 300 amu and/or being a polymer of more than fou 
hydrophilic monomer units, in an amount sufficient to form a less flocculated structured surfactant 

''"'"^cording to a fourteenth embodiment the invention provides a liquid detergent composition compris- 
ing; water; a structure forming surfactant; sufficient dissoh/ed electrolyte, it required, to form a structured 
surfactant system with said surfactant and water; suspended zeolite builder; an aminophosphinate of the 
25 formula: 

RR'NCFt'2PO(OH)CR'2NRR' (I) 

or polymers or oligomers with a repeating unit of the formula: 
[-P0(0H)CR'2 NR(R"NR)„CR'2-] (H) 

wherein each of the R groups which may be the same or different is an optionally substituted alkyL 
cycloalkyl. alkenyl, aryl. aralkyl. alkaryl or alkoxyalkyl group of 1-20 carton atoms each °« mfV be 

optionally substituted once or more than once, and each of the R" groups, which may be the same or 
dmerent'is hydrogen or an R group as hereinbefore defined, R" is a divalent a'^V'^^^- ^V^'^^^"!; 
alkarylene. alkylene group optionally interrupted by oxygen atoms or an arylene group and n is ^ero or an 
integer from 1 to 10. and polymers or oligomers thereof; said aminophosphinate being P'^f '"^^ 
suffLnt to increase the viscosity of. flocculate or destabilise said system; and sufficient of said stabiliser to 
reduce the viscosity and/or degree of flocculation of and/or to stabilise the composition 

According to a fifteenth embodiment our invention provides a G-phase composition containing water 
surfactant and. optionally, dissolved electrolyte and,'or suspended solids, and adapted, in the absence of 
deflocculant. to^«m a mesophase-containing composition which separates irito two or more on 
standing, and/or exhibits viscosity as herein defined of greater than 0.8 Pascal seconds ^"^J^^'^'f"l°^ ^ 
deflocculant such as said stebiliser to form a stable G-phase composition and/or a G-phase of reduced 

"''°Accord'ng'to a Sixteenth embodiment our invention provides a clear, liquid, micellar solu«on confining 
water surtaclant and. optionally, dissolved electrolyte adapted in the absence of deflocculant to form a 
meLphase containing composition, and sufficient deflocculant such as said stabiliser to form a clear, L, 

50 -ice^l^^s^u^on^ seventeenth embodiment the invention provides a structured surfactant composition 
comprising: water; a structure-forming surfactant, comprising at least 30% by weight, f^*" °" 
surfactant of non-ionic surfactant; and sufficient water soluble electrolyte to form a structured dispersK>n of 
an isotropic, liquid surfactant or surtactantMater phase In an anisotropic (e.g lamellar) continuous Pha^e^ 
Pi^ferably the IsoUopic surfactanVwater phase is an U phase. Alternatively said surfactant/water phase 

"'^3ingtra'n'e^hteenth embodiment the invention provides a structured surfactant composition 
comprising: water; a structure-forming surfactant comprising at least 30% by weight of non-ionic surfactant. 
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and sufficient water soiubie electrolyte to form a structured dispersion of an isotropic liquid surfactant or 
surfactant/water phase (eg: an L. phase) in an isotropic aqueous (e.g. an L,) phase ° 

The Aqueous Medium 

Some surfactants, especially very oil soluble surfactants such as isopropylamine alkvl benzen« 
sulphona es are able to form flocculated, structured systems in water, even in the ^6=0^0 oftectrolte "n 
f oco ^^^^"''^"y °' However, mos' surf^c^Tn s on ly 

etectSte. ° "'•^ ''^^'^^'^^ ^'9^^'^ concentrated soTutlonro, 

The compositions of our invention therefore typically contain high levels of dissolved surfactant 

?oT?r;eVerTn?4o/'''"'"^;'" P^^" concen.ra.l Tgrea er an 

10/0 e.g. greater than 14% especially more than 15% by weiqht based on tha w^inht th^ f . * 

r 4or°;he'rr:?" ^rr-*'^ ^"-"^ ^'^^'--^^^ -^?:rnratTren^:r t^^^^^^^^^ 

suspended so^d ^'™''''' ^"^^^^ °' ^ — '°™'"g Pa" oTthe 

The electrolyte may typically be one of four main types- 

«os°;r::rodiumr;.ta" ^ '-^-^^ — p-- 

andSJ^o—: '^"""^ "'''"^ P-^'^^'^- and pigment 

";""*'^alent cations:- These are typically alkaline earth metal salts, especially halides The 
preferred salts are calcium chloride and calcium bromide. Other salts include zinr ZiihZ ^' 
chlonde and calcium nitrate. These electrolytes are preferred V use n drLr..u dTa ' ^ 
weightmg agents. Such salts are especially useful for completion and packing flu d ?n whfch suspetded 
f ° SaTs'o, 'ml,TT' " -^'^^^"^"'^S^- ^re also widely used in fabric conditioners ' 

t JT monovalent anions:- these include alkali metal or ammonium halides 

or a ka mtalTammo: ' '°^'7 TT'' ''^'""^ - ammolm bromide 

f^r dritgT^ug^r rern;;r^^^^^^^^^ '''"'•'^ ^^^-'^'^ ""^ ""'<^s 

(IV) A polyelectrolyte :- These include non-micelle forming polyelectrolytes such as an unranr,pH 
lo°rSh'H •'°'^r'^«'%- POlycarboxylate. lignin ' ulphonate or^^a naphhaLrsuphon'm 

lo maldehyde copolymer. Such polyelectrolytes have a particularly highly flocculating e^ on struc 

Typically the greater the amount of surfactant present in relation to its solubility the less electrolvte 

^nH*"^"^' '"f ^'^"'y's concentration may also depend, among other things, on the type of structure 
and the viscos,ty required as well as considerations of cost and performance. We generaX^re ef tolorm 

0530708 in order to obtain a satisfactory balance between mobility and high payload of suspended solids 

?n addTn',™ T'"' f ^ P^^^"" °' am'ounts of eSo^. 

In addition to cost, choice of electrolyte may depend on the intended use of the suspension Laundrv 
products preferably contan dissolved builder salts. Compositions may com^n aux1«aTor synerl.^^ 
'h VT °' ■'^^ «'«*°'y«« ^'^o"'" also be c^emteani «ble 

1*1 alk^Tnre^rmlf"''"'^- ^'^""'^"^ "^^ invention inc'de'alk : 

rrthoLolnhX • H " '"'='"^'"9 ^^torides. bromides, iodides, fluorides 

orthophosphates. condensed phosphates, such as potassium pyrophosphate or sodium tripolyphosphate' 

dramTne": :akisTetr,e'"'°H'' h'*""" °^ (-.hy.enephosphonates)' e. 'y e e 

srhates b^^rbinl .rt,'' ^'^"'^'^"^ '""'"'"^ f^'^"'^ (methylene phosphonates). 

sulphates, bicarbonate, carbonates, borates, nitrates, chlorates, chromates. formates, acetates oxalates 
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Citrates lactates, tartrates, silicates, hypochlorites and. if required to adjust the pH. e.g. to .mprove the 
stability of the suspended solid or dispersed liquid or lower the toxicity, acids or bases such as 
hydrochloric, sulphuric, phosphoric or acetic acids, or sodium, potassium, ammonium or catcum hydrox- 
ides, or alkaline silicates. . _ • • » .u^ 
5 Electrolytes which form insoluble precipitates with the surfactants or which may g.ve r.se to the 
formation of large crystals e.g. more than 1mm on standing are preferably avoided. J.^T 
concentrations of sodium sulphate above, or close to. Its saturation concentration .n the compos.t.on at 20 C 
are undesirable. We prefer, therefore, compositions which do not contain sodium sulphate .n excess of .ts 
saturation concentration at 20°C. especially compositions containing sodium sulphate below its saturation 

;o p^gj^^ 30dlum salts as electrolytes where possible although it is often 

desirable to include potassium salts In the electrolyte to obtain lower viscosities or h.gher ^lectroly^e 
concentrations. Lithium and caesium salts have also been tested successfully, but are unl.kely to be used .n 
commercial formulations. Calcium salts such as calcium chloride or bromide have been used for dn ,ng 

;5 mud systems where their relatively high density is an advantage In providing we.ght.ng o the mud Other 
bases such as organic bases, may be used, e.g. lower alkyi amines and alkanolam.nes mclud.ng 

monoethanolamine. triethanolamine and isopropylamlne. 

In addition to or instead of dissolved electrolyte it is possible for the aqueous medium to contain 
dissolved amounts of a flocculating or destabilising non-electrolyte polymer in a quantity capable of 

20 flocculating and/or destabilising the surfactant. Examples include polyvinyl alcohol or polyethyleneglycol. 



The Stabiliser 
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We believe that said stabiliser acts, at least primarily as a flocculatlon inhibitor. We have observed 
particularly marked benefits from adding stabiliser to surfactant systems which are highly flocculated^ 

In the absence of said stabiliser it is often difficult to obtain a composition having precisely the nght 
combination of rheological properties and washing performance. Either the composition is too viscous to 
pour easily, and clings to the cup. or else it is unstable and separates into two or more layers. The difficulty 
increases as the total concentration of surfactant and/or builder is Increased. Commercial pressures for 
more concentrated liquid detergents have thus created a particular problem for formulators which the use of 

said stabiliser solves. ... ... 

Preferably the concentration of surfactant and/or electrolyte is adjusted to provide a composition which 
on addition of said stabiliser, is non-sedimenting on standing for three months at ambient temperature, and 
preferably also at 0-C or 40'C or most preferably both. Preferably also the concentrations are adjusted to 
provide a shear stable composition and, desirably, one which does not increase viscosity substantially after 
exposure to normal shearing. It is sometimes possible to choose the concentratior, of surfactant and 
electrolyte so as to obtain the above characteristics in the absence of said stabiliser, but at a high viscosity. 
Said stabiliser is then added in order to reduce the viscosity. „ ^ r,nv 

We prefer that compositions according to the invention should comprise between 0.005 and 20 /o, 
preferably 0.01 to 5% by weight especially 0.05% to 2%, based on the weight of the composition, of said 

^'^llj^ere the electrolyte has a multivalent anion, e.g. a citrate or pyrophosphate, and me surfactant is 
anionic or noniooic-we prefer that the hydrophilic portion of the stabiliser has a plurality of carbo.y and/or 
hydroxy groups, e.g. especially an alkyl ether polycarboxylate. alkyI polyglycoside. alkyI polyglycamide 
45 and/or said polyelectrolyte stabiliser. 

Where the electrolyte comprises a multivalent cation we prefer to use stabilisers with a Plurality o 
ethoxylate, hydroxyl, sulphonate, phosphonate. sulphate or phosphate groups ^J^^f^ ^'^^ 
polyemoxylate, polyvinyl alcohol, alkyl polyglycoside, alkyl polyvinylsulphonate, alkyl poly (2,2- ac 
Smidomethylpropane sulphonate), sulphated alkyl polyvinyl alcohol, polysulphonated alkyl polys^rene. 
^kyl polyvinyl phosphonate. alkyl polyvinyl phosphate, or a poly (vinylsulphonated) alkyl PO'Vf^^'^y'f . 

Where the electrolyte is an alkali metal halide or similar monovalent system we prefer to use alkyl 
ethoxylate having, preferably, more than 7 especially more than 10 typically more than 20. e.g. 25 to 75 
especially 30 to 60 most preferably 40 to 55 ethoxy groups. 

Compositions according to the present invention may contain one or more of said stabilisers 
The stabilisers for use according to our invention are characterised by being surfactants having a 
hydrophilic portion and a hydrophobic portion. The hydrophobic portion normally =°'"P"f«/J. ^^itouo 
aikenyl group, preferably a C* to „ e.g. a C^^o alkyl or alkenyl group, e.g. a straight chain alky^ group 
Alten4ti!ely the hydrophobic portion may comprise an aryl, alkaryl. cycloalkyl, branched chain alkyl, alkyl 
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uTZTr""' °' ""'Ve-'^xy group. .0 certain instances i. may be possible or preferred to 

aqueous medfa rn which they are soluble. AlkyI polyglycosides with a df^nrZ^i Zi ^"^^tive in those 

of h.gher ol.gomers. A fraction consisting substantially of heptaglycoside however was ve^v rffirt h 

nro, n'^' P°'y=3'-b°'<ylales With one to three ethylene oxide residues and an average of 2 to 3 carboxv 

In systems such as 25% potassium chloride higher ethoxylates such as 7 to 80 mole e a 20 tn m.i. 
ethoxylates are very effective but lower ethoxylates such as 3 mole ethoxylate l ?e7a°very ineffective 
(e a havlnol vdroohT""' °' T""^"' '"''^'^'^ ^""^ '° "^^^^ "^-^ the p o^ol^Thigher 

its .nZZ' '^"'"^'"'"'"9 « P«rt'<="'ar compound exhibits the necessary olubNiWi to measure 

rp^rn;- r:rre= ri^rraSr '^^ -~ 

floccutenf™ iH!^^^^ fo— ''^ ^^T"' '"'"^ '"'"""^^ " °' «'««^°'V'«. and any other 

good stabiliser for systems containing similar concentrafions of the same electrolyte 

con^^s aneasfnloLrn?, '"'"'^""'^ °^ ^""'^ ^V^'^-"^ -^"^'^ electrolyte 

consists at least predominantly of compounds with multivalent anions, a convenient electrolyte is Dota«h,m 

rfrd°~^^^ 

:vr;::g^oC;e t:r °' ^'^"'-^ - — ■ - - evrnrrmiS: 

" h» r'f '"^ '° ^ """"^ '^^'y "e'^^e that the hydrophobic part of the stabiliser mav 

s':^::Li:rapuaou/m^d7um. ''"^^"""^ ''"''"''^ ^' ^= -"-^-"^ -'"^'^ 'he 
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A feature of the stabilisers of our inver>tion is the essentially end to end orientation of the hydrophobic 
and hydrophilic parts. This typically provides an essentially linear architecture, typical of a classu: surfactant 
with a (usually) essentially linear hydrophilic polymeric group capped, at one end, by a hydrophobic group^ 
This contrasts with the comb like architecture emphasised by the prior art on dellocculation in which 
hydrophilic chains have a plurality ol hydrophobic side chains or vice versa. We believe that surfactant 
stabilisers according to our invention give a more effective deflocculation. as well as contnbuting to the 
ove^alt surfacX Of the composition. We do no, exclude surtaCants in which the hydrophilic portion ,s 
branched e.g. the ether polycarboxylates. nor do we exclude branched hydrophob^ groups such as 
branched chain or secondary alkyi groups, nor do we exclude compounds with more than one hydrophH c 
group as for example ethoxylated diethanolamides. However the essential architecture is of a single 
hydrophobic group joined at one end only to one or more hydrophilic group in an end to end orientation_ 

The stabiliser preferably has a critical micellar concentration, (as % weight for weight in water at 25 C) 
of less than 0 5 more preferably less than 0.4. especially less than 0.35 more particulaMy less than 0.3. We 
particularly prefer stabilisers having a critical micellar concentration greater than 1 x 10 

Preferably the stabiliser is able to provide a surface tension of from 20 to 50 mN m ■ e.g. 28 to 38 mN 
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The stabiliser must be compatible chemically with the surfactant to be deflocculated. Typically anionic 
based stabilisers are unsuitable for use as deflocculants of cationic surfactant structures and catiomc based 
stabilisers cannot be used to deflocculate anionic based surfactant structures. However nonionic based 
stabilisers are compatible with both anionic and cationic surfactant types. 

said stabiliser is typically a compound of the general formula RXA wherein R is a Cs-» alkyl. alkaryl or 
alkenyl group. X represents O. CO,, S. NR'. PO.R-.or PO,R' where R- is hydrogen or an alkyl g^^P 5"=^ 
as C, to . alkyl or an A group, and A is a hydrophilic group e.g. comprising a chain of "^^^^ '^an 4 
monomer units, linked at one end to X. which chain is sufficiently hydroph.hc to confer on the stabNiser he 
ability to form micellar solutions (especially solutions containing greater than 5% by weight, based on the 
total weight of the solution), in an aqueous solution of the electrolyte present in the syste,^ to be 
deflocculated at its concentration in the system relative to the water content. Products which a^ only 
partially soluble in the electrolyte solution may be used. Any insoluble fraction will contribute to the total 
surfactancy while the soluble fraction will additionally function as said stabiliser. A may for example be a 
polyelectrolyte group, or polyglycoside group, a polyvinyl alcohol group or a polyvinyl pyrrolidone group or 
a polyethoxylate. having at least six monomer groups. 

Polyelectrolyte Stabilisers 

35 Said polyelectrolyte stabilisers are preferably represented by (I): 
(I) R-X-[CZ2 -CZj]„H 

Wherein R and X have the same significance as before. at least one Z represents a "rtxjxylate group 
40 COOM where M is H or a metal or base such that the polymer is water soluble any other Z being H or a C, 
to 4 alkyl group and n = 1 to 100. preferably 5 to 50, most preferably 10 to 30. „ , , ,„ ,n 

The aLl or alkenyl group R preferably has from 8 to 24. more preferab y 10 to 20 especial y1 2 to 18 
carbon atorns R-Hhay be a straight or branched chain primary alkyl or alkenyl group such as a cocoyi, 
lauryl, cetyl, stearyl, patmityl. hexadecyl, tallowyl, oleyl. decyl. linoleyl. dodecyl or linolenyl group. R may 
45 alternatively be a U -IS alkyl phenyl group. m oh„.,iH nmforahiv he 

The ratio of the hydrophobic moiety to the hydrophilic moiety in the stabilisers (1) should preferably be 
sufficient to ensure that the polymer is soluble in saturated sodium carbonate solution. 

laid polyelectrolyte stabilisers are therefore preferably linear, water-soluble, end «°Pf^ P° Vf 
polymaleates polymethacrylates or polycrotonates comprising a hydrophobic moiety (R) and at least one 
so hydrophilic moiety [CZ,-C&J. Copolymers, e.g. acrylate/maleate copolymers may also be used. 

The acrylic or maleic acid monomer units may be present as the neutralised sa^t, or as '^e acid forrn 
or a mixture of both. Preferably the acrylic acid monomer units are neutralised with sodium. Alternatively 
they may be neutralised with potassium, lithium, ammonium, calcium or an organic base. 

The hydrophobic and hydrophilic portions of said polyelectrolyte stabiliser are preferably linked by a 
56 sulphur atom i.e. the polymer is preferably capped With a thiol. ..,H=.^.»nt« 
For the surfactants represented by (I) it is preferred that the weight average mass of such surfactants is 
greater than 250 amu, preferably greater than 500 and most preferably is greater than 1000 amu. 
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NaOH solution ,o produce (l' ' " ^^<^'''°" °' « «-9. 



AlkyI Ether Polycarboxylates 

Said stabiliser may alternatively be a polycarboxylated polyalkoxylate of general formula (1): 
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or rnVct^yTgC: in 0^:0^ 'f^re' to 25^^ "^b °^ "'^^^^^^ ^'^^1 

pCH(CH„CH. grou'p, ea'ch I i ZnTor Z^^ZreTuTs:^^^^^ 
from 1 to 4. oreferablv 2 RS nrn..r.c d3 " is a C(R^)2C(R5)2 group, where n 

alM. hydroxy^ alM^dr carL^^: p^lr^^^^^^^ '^eing a C-C. 

OCH,CO.B. or R',NR7, ,3 a C-C, a^yl or hydroxyalkyi group fs ^ C C .^ i ^ulphosuccinyl, 
group a CHzCOzB or -> 0 arouo or Pn r r ■/ \ 9'^°"P' " 's a C,-C2o alkyi group, a benzyl 

randomly or in any order along the polyalkoxyl^^ chl ^"'^ " ^'"""^ """^ ^^^^"9^^ 

least^rnrSa^ry ^ o"e gXrr,; -ibr ^^^^^^^ "'^'^'^ °' ^' 

such as itaconic. fumaric or p^ferabl^ma^c ? '^'""^'"'^ °^ ''^ 

alcohol or fatty acid, e.g. using'a free Ifcal W^r ' P°'y-<h°''y'ate such as a polyethoxylated 

.he ^iurrof\Vurarat:°d a'^ld slrs'^oSZ r r ^ ""'^-""xv'-d alcohol, and 

compound such as dibenzoylperoxide oSl T T ^^^"^ "'^ P^^=«"<=« °' « P«f°xy 

aconitic, angelic, metha'y °c' CaTc a^d .fgli: "^^"^ '"''"'^ 

e.g. 5Tlo''es'SiaTrtr2o''rv,er " ""''^'^'"^ 2 '° P~'y 3 .0 40, 

example, a i .ISTa poxy ethyf 1^3 4-,;^^^^^ ^"^'"^ --P^-Q, 

acid. Preferably said alkyl ether polyclrS^has anit , ' " "°T^ "^'"^""'^ °' "'"""^''^ 
fifty carboxyl.gtQups. P°iycarboxylate has at least four more preferably at least six, e.g. eight to 



fifty carboxyl-gcQups 
■»5 AlKyl Polyglvcosides 
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obta^td braiSJg^dt"^^^ T ^'^^'^'^^^'^ - P-^^-s 

fatty alcohol in the presence of a sut^hltf , ' P'^'^^^'^'^' 9"*=°'»- tVPically by reacting with 

polyglycoside sucTas a methv^^^hr*^ ^ °' '^ansetherification of a lower alkyl 

how'eX excLe the use of Si tXZZe7 ^eTTTT ' ^"^ ^« 

preferably greater l^dsS rCt^r^r^ .^"'C^" iT'" T" ''^ -""^^ 

glycosides containing a Significant proton Of mal^rlllwirmore tha^o^ur^^^^^^ 
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Polyalkoxylates 

Alky, polyalkoxylates such as C to .„ alkyl polyethoxylates, or mixed ^'^oxylate/propoxylates may be 
used as said stabilisers, especially in dilute polyelectrolytes or concentrated alkali or alkal.ne earth salts ol 
monovalen anio^^^ o' ^^P^^ polyalkoxylates hav.ng a 

r To aM group such as ethoxylated carboxylic acids, ethoxylated fatty amines, ^-^V 9'vceryl ethoxylates^ 
^kyl sorJtan ethoxylates. emoxylated alkyl phosphates or ethoxylated mono or d.ethanolam.des may be 

"^Isenerally «e prefer alkoxylates having more than six e.g. more than seven especially more than eight 
ethyfene^xy groups. We particularly prefer ethoxylates having from ten to sixty e.g. twelve to fifty 
e hylen^xy groups. Propyleneoxy groups if present are normally part of the hydrophobic group, e^g. ,n an 
a M pr^^^^^^^ group However propyleneoxy groups may also occur with ethylenoxy groups in the 

part o?the stabiliser, (e.g. in a random copolymer) provided they do not render .t insoluble ,n 
thft aniifinus Dhase of the system to be deflocculated. . ^ , 

' ' tT« thrrepuiros th^ the propyleneoxy groups constitute less than 50% o^J^J^o^^;^^' of 
alkvl^eoxv groups in the hydrophilic part of the stabiliser, e.g. less than 30% usually less tf^an 20 /o. 

we prefer that the hydrophilic part of the molecule contain fewer than 8 propyleneoxy groups, 
e.g. less than four. 

20 Other Stabilisers 

Said stabiliser may alternatively be an alkyl or alkyl thiol capped polyvinyl alcohol or polyvinyl 
ovrrol^onf Mernatively an alcohol or carboxylic acid may be reacted with epihalohydrin to form an ^kyl 
XlSohydr n and the product hydrolysed e.g. with hot aqueous alkali. Glycolipids (suoar «3.ers) and ,n 
« MrticuL di or oligosaccharide esters such as sucrose stearate or maltopentaose palmitate a^e a so usefu 
aHaid stabMisers as are alkyl polysulphomaleates. Other potentially useful stabilisers include alkyl ether 
carboxyl^es alky ether sulphates, alkylether phosphates, alkyl polyvinyl sulphonates alkyl poly (2- 
aSl^!do-2-methylpropane sulphonates) and qualernised alkly amido polyalkyleneam.nes such as a 
quaternised alkylamido penta ethylene hexamme. 
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Addition of Said Stabiliser 
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Said stabiliser is generally more effective at preventing flocculation than at deflocculating an already 
flocc!^ed Emulation However, when the stabiliser is added to the surfactant prior to the electrolyte we 
" irmTs observed significant subsequent change of viscosity on f ^« — «jf 3^ ° 
add at least the majority of said stabiliser after the electrolyte. It is usually desirable to add at least a small 
pS.^rt ro the s abiL initially in order to maintain sufficient mobility to mix the "^'^<^'^^J'^J^ 
StTdded initially is preferably kept to the minimum required .0 '>'°^Zl^!;^oU^Z^^^^^^ 
however, to add the balance of the electrolyte as soon as practicable after the addition of the electrolyte. 

Viscosity 

Aqueous based concentrated, structured or mesophase-containing. surfactant compositions pr°^^ded by 
the orernt invenlTon in the absence of said stabiliser are typically unstable, highly viscous, or .mmob le 
^ ^a^^"ab e for use as. e.g.. detergent compositions or solid suspending media. Viscos.f,es of greater 
man 4 Pa s as measured by a Brookfield RVT viscometer, spindle 5. 100 rpm at 20 -C. are not uncommon 
Tsome such cr^si'ons'others separate on standing Into a relatively thin aqueous layer and a rela«ve y 
v°sMus layer containing a substantial proportion of the surfactant, together, sometimes, with other layers 
depending upon what additional ingredients are present. :„„-„,(„„ nrsferablv 

The aqueous based structured surfactant compositions according r„Tnr Jlfth^ 2 

have a Viscosity at 21 s- shear rate, or at the viscometry conditions descnbed above, of not greater t^ian 2 
pTs pref^bS^ not greater than ,.6 Pa s. Surfactant compositions exhibiting a viscosity °^ '^o'^l^^'^^^l 
r4 Pa Tare especially preferred. Generally we aim to provide compositions with a v.scos.ty less than t.2 
Pa <5 p<;nftriallv less than 1 Pa s e.g. less than 0 8 Pa s. 

ThnrfartrcoTpositions o?the invention, in practice, usually have a viscosity under the conditions 
as hereinabove described, above 0.3 Pa s, e.g. atcve 0.5 Pa s. 

3ly for consumer preferred detergent products the viscosity of compositions according to he 
pre^^llntL as determined above is between 0.7 and 1.2 Pa s in order to exhibit the required flow 
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Characteristics. 
Surfactant 

leas. 3% .o. usua,, a. ,eas. tvpic:,,?L::rn 5% ^^eS. rrcLr '""^^ ^^^^^^ ^' 

3..a°=eZrZi;rorr.^^^^^ ..a. 
25% e.g. more than 30%. It is unli n pSCihTsurf J. f ' " '"^''"^ 
on .he weight of the composition. Sai;stat^,;:::t:pi:oH:e1orLr^^^^^^^ ^^^^^"^ ^^^^^ 

a. JL^:oTellrar icToT:^^^^^^^ ' es^ ^ ' ^ — 

suspending structured surfactant system desolubihsing electrolyte, to form a stable, solids- 

mixtures thelror' ""'^'^^ --P-^oteric and/or .witterionic species or 

preferi7.h:rdro:::ard''SV.^^^ - -V. ether sulphate which is 

with from 1 to 20, preferably 2 to 10 eq 3 to 4 «thl ' '''^ ^""^ ^'""^ ^ ' = ^l^""^"' 
alcohol, reacting the ethoxvla.ed r^r^^^ I Ir™"'''' ^^iPPinS any un reacted 

sulphuric acid with a base. The term To incudes alkyroLc^rvr^rn?^ "'"'""^ 
copolymerised alkyi elhoxy/propoxy sulphates. ^ ^ sulphates, and random or block 

The anionic surfactant may also comprise, for examnle r ^ 
The surfactant may preferably comprise aX^o e a S ^'^'Pha-e. 
saturated or unsaturated, straight or branched chain ^"^P' ^''^ ^^P "^^y be 

«-eates, linolenates and 

include soaps eg, ethanolamine soaps and espec^,^ monlL particularly prefer to 

give particularly good cold storage and rundenng ptpZs '° 

weig^prz^rbrd'o^rrrirof^^^^^ — p-- a tea, 

preferably 25 to 50%. e.g. 29 to 40% ^^^actant, of at least 20% more preferably 20 to 75%. most 

.auriS ise^^rl^rr/f^^^^^^^^^^^ -lphona.es, paraffin su.phonates, 

sulphona.es, sulphosuccina.es or sulphLlTnam^t^ '"'^^"^'^^ ^- ^'^^1 glyceryl 

-n .o.al proportion of less than 45% by weigh, bas^ on 2 ,nt h? . ^""^'^ ^^^='an.s are presen. 

than 40% most preferably less than ^/.?g lessTan 20 ' ""^ surfacten.s, more preferably less 

calci^, '^Tnl::\l°:LT:r:::'Xr^^^ -^^^ ^"-'^ be potassium, Hthlum, 

the above cations may be used ^^""'^'^ '""'^ '"'""'^ ^p*"-^ 

salts. Mixtures of 

or mixed emoxyla.ed/propoxylated alcoho s Par^^ute t Ilfe^^.7 ^ ethoxylates. propoxylates 

2.5 to 15 ethyleneoxy groups Particularly preferred are ettioxyla.es wi.h 2 to 20 especially 

comZn;ra:HlBnfrmT.:iLr e^tStro^^ ^ ^ ^= 

mixtures of two or more non-ionic surtaLnK^vino ?! hVh '""^ ° '° P^'^'^'a^'V prefer 

values. surtactante having a weighted mean HLB in accordance with the above 

^''^yS^orZlTes^Zy'^e^'lT^^ -V bo present Include Cs-. 

y<a.ed alky, sorbitan and/rgrycS'e^s «"'P'<y'««' alkanolamides and alkox- 

cocor:o"nrhiV~^^^ P-^^^-. -any alkanolamides such as 

The proportion by weigh, of non-^ninulctn7fs nr^t ^"^^I'^'r"^' ^"^ 
more typically less tha. 30% eg, 3 Z l^-^ ^^'^ ^"'^ "^"ally less than 40% 

compositions wherein the non-Lc -ac.r:rm=:fo°r.:^,r.r^^^^^ 
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included and may be preferred for some applications amphoteric andtor cationic 

' °' r^tllCTmZ. ban^:^^^^^^^^ <^.a„ov,v, imidazolines, ditallowy, amidoamines 

TdT— • i:idllir,es^and amidoam.nesj.e anion - - — ^ may .o; 

rpr.a.T^%rp=r:^^^^^^^^^^^^ amomc and 

10 cationic surfactants. 

Aminophosphinates 

A particular feature of the invention is its use to stabilise structured liquid detergent compositions 



15 



containing suspended zeolite and an aminophosphinate cobu. der. 
The cobuilder may comprise compounds which have the formula 



RR'NCR'2 PO(OH)CR'2 NRR' (I) 
20 or polymers or oligomers with a repeating unit of the formula 



25 



30 



35 



40 



45 



50 
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[ -PO(OH)CR'2NR(R"NR)„CR'2-] (H) 
such as 500.000 amu. ^ , ^ ^ly neutralised salts 

^„zr s-~rj;rz:f f ■ - i — r= 
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The phosphinates may be opticallv active h n in , 
R- or R" groups is chiral or „her^ the two R a^oun, n °' ^' °' '^e R. 

The preparafton of the cobuilder is described in more detail in EP^O 419 264 

poss.b,e ,oir,corporate substantia , y gre"e mou s o~^^^^^ °' 
.o 6% by weigh, based on the tota'vveight o, tl comSsi«on ' ' "'^ '° ""'^""'^ ^ -9- ^ 

e.ec.r:ry.:°:hrTeU!::r.:Trarc^^^^^^^^^^ - -^^H.. enough dissolved 

by weigh,); a quantity of the ar^^phosSi a ^ cc^JI^'Sr ^'^ '° '° "O"''' 

structured surfactant (e.g. 3 to 8% byZeU^TJ^T^"'^'^' '° ""'^ flocculation or instability of the 
stabilise the formulation (e.g. 0.0. ,o 3% Kefgh,) '° """^^ - 

Suspended Soflds 

parti^ieTr^vrrs-;^^^^^^^ — abi,i.y .o suspended solid 

^o<rS:ZTJ1:'^::Zr^^^^^^^ H^^m -sed on the weigh, of the 

nature and intended use of the composition For exlpte^n d«elnf '^'^"'^ °" 

.nclude insoluble builders such as zeolite or soarinT^o, k, T?! =°'"P°sitions it is often desired to 
Which may be suspended in the s'ruc'ed surflcfamtedrl " '"P°'vP'^osphate 

.a.c'J:,UlTcror^rrTe%^^^^^^^ ^ '° -pend: abrasives such as 

pourable compositions containing wa^lsollf n!l T^^^ pesticides, to provide water dispersible, 
ronmentally harmful solvents Zy ~fu° in orovS^n f ' °' '^"'^ °^ «"vi- 

biocides. or as drilling muds. comLT^ suspLndenr/nT"''° P^'^^'^^ceuticals, 
calcite, barite, galena or haematite ^"^'^"'^^ weighting agents such as sodium chloride, 

.rouId^tX^ls'rrcar^^^^^^^^^^ P^'V-^ "^"'^ 

glycol mono-or di-stearate. natural oirsuc^ as Lrnn . ' *-^««'ate or ethylene 

aprico, kernel, avocado, peach kerne or iotoba onr i T"'"^ "^^""^ "^"^^ 

dandruff agents such as zin? orn^it anr^enil T^^k^'w "^^'"^^ 

isopropy,my.s,a., waxes and suns^e7.\"h1r.;r^^^^^^^^^^^^ - or 



25 



30 



35 



Builders 



45 



SO 
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partir::s':r:;,ir;rro ziT:7.:z :arr°"": t'^' "-"^^^ -p-^'^'' 

compound which assists the wasNnrartion o, atr^Xn, ^^^^ '° '"^^^ ^ 

and/or magnesium. Generally buiWers To hi mf f I ^^'""^''"^ the effects of dissolved calcium 
include sequestrants and comple^n^ such aTsodTlTT ! ^L*^""'*" °' """^ ^^P'-^^' ""'^^^^ 

sodium Phosphate, sodium eTfeTe dia^ne ,e,~ '"P°'yPh03phate. potassium pyrophosphate, tri- 
exchangers such as zeolites iX^iprtam Lrr,^ ' """'^ "^'""^ ™trilo-,riace,a,e, ion 

as sodium silicate. Said stabiliser al^ c^ntr bute^^^ ^ Sf'^l"'" ^"^ 

sodium tripolyphosphate. The buifde? r^Tlnir2 k ^""^ "'^'^''^ """"^^^ ^« ^^"'e and 

the composition e.g^ 15 to 30% <=°"<:entrations up to 50% by weight of 
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TO 



' me pH o. a composition ,or laundry use is P~,v a^aUne as n,easu.^^^^^^^^^^ 
give a solution containing 1% by weight ol the compos.Uon. e.g. 7 to 12, more preferably 
preferably 9 to 1 1 ■ 

Hydrotropes 

formulation unstable. 



/5 



Solvents 



20 



25 



■ . th.n 10/ on less tUsn 0 5% by weight of solvents such as water misclble 
2%. more especially less than 1 /o. e g. less ^^^^^-^'^^^^ ^^^^ ^^at the composition should 

30 Polymers 



35 



40 



45 



rr^illing as in the case of dye or pesticide formulations. ^ 



as little 
e.g. 0.5 to 2% by weight. 

50 Other Detergent Additives 



55 



Thesoli.-suspen.o..eter.en.c^^^^^^^^^ 

srrar«o— e^.r.^^^^^^^^^^^^ 

conditioners, eg. cationic fabric softeners or b«nton,te opac-f-ers. 

compatible bleaches. We have found that '^'^'^''^^^"''^^'^^^I'^Z^^^^ 
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composition. 
5 AppMcations 



w 



75 



lotions, balms, ointments, antiseptics, dentifrices and styplici ' """" 

^^^^^^ 



cutting fluids or lubricants 
Novel Phases 
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surfactant, more usually at least 3n»/« ^ ono, .! ~. °" «"e total weight of 

alcohol ethoxylate or alkyi tmox.late L^tht T ' '° ^ 

sulphonate, al^yl sulphate yS lthoxTsllohate l^o T""" '""'^ ^'^^1 

especially rpo^.than^8% m^ e'pl^l^ 1^20%^^ 'T' '■^^ 

pyrophosphate and/or potassium citrate ^ ^ ° """"'^ electrolyte such as potassium 

staJ' :rrc:der~uri"^'^^^ '""^"^ "'-^"'^'^ '''^ P~ of said 

The invention will be further illustrated by means of the following examples 

reacS ^elT^^^^^^^^^ - prepared by 

irsottirtrS ^c^r tot-- rrr s 
. soluble in ^ ^^^tHritTerr^-.^^^.^ '^L^^iurc^^^r ^^^^^^ " 
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Example 1 

A liquid laundry detergent composition comprises 



w 



15 



20 





% by weight 


Sodium alkyi benzene sulphonate 


8 


triethanolamine alkyI sulphate 


2 


fatty alcohol 3 mole ethoxylate 


11 


sodium tripolyphosphate 


20 


potassium pyrophosphate 


20 


silicone antifoam 


0.33 


sodium phosphonate sequestrant 


1 


optical brightener 


0.05 


perfume 


0.8 


water 


balance 



The composition was made up with various concentrations of thiol polyacrylate stabHiser and the 
viscosity measured on a "Brookfield RVT" Viscometer Spindle 4 at 100 rpm, and at 20°C. The results are 
set out in the Table 1 . 

Table 1 



25 



30 



35 



40 



Wt% stabiliser 


Viscosity Pa s 


0 


> 4.0 


0.1 


1.31 


0.26 


1.17 


0.52 


1.39 


0.78 


1.6 


1.25 


2.8 



45 



The product comprised isotropic droplets which appeared to be an U phase in a continuous phase 
which appeared isotropic. 

Example 2 

A number of aqueous surfactant compositions were prepared as shown In the following Table 2 Sodiurri 
citrate was added progressively to each up to 16.3% by weight (measured as monohydrate) Each 
crpositlon passed through a homogeneous and stable, but viscous, region at certain atrate concentrat,on^ 
but underwent flocculation and separation as the maximum concentration of c.trate was ^PP;^^^^^^^- ^f^^ 
case the addition^ 2% by weight of a 27% by weight aqueous solution of the aforesaid thiol polyacrylate 
stilliser with stirring, produced a homogeneous, deflocculated. mobile liquid, which on m.croscop.c 
examination proved to be spherulitic. 



50 
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Table 2 



10 



15 



20 



25 



Sodium Ci2-i4 
alkylbenzene sulphonate 



A 


35.7 


B 


35.7 


C 


30.6 


D 


30.6 


E 


25.5 


F 


25.5 


G 


20.4 


H 


20.4 


1 


15.3 


J 


15.3 


K 


13.2 


L 


13.2 


M 


13.2 


N 


5.1 


O 


5.1 


P 


5.1 


Q 


5.1 


R 


5.1 



C12-14 alcohol 3 mole ethoxylate 



10.2 
5.1 
15.3 
10.2 
20.4 
15.3 
25.5 
20.4 
30.6 
25.5 
32.6 
30.6 
26.5 
30.6 
25.5 
20.4 
15.3 
10.2 



Sodium C,2-i4 alkyi 3 
mole ethoxy sulphate 



0 

5.1 
0 

5.1 
0 

5.1 
0 

5.1 
0 

5.1 
0 

2.0 
6.12 

10.2 

15.3 

20.4 

25.5 

30.6 



30 



Example 3 

10% by voile Of a clear bottoriayer °" '""""^ '""'^^'^ ' '^'"^ ^^^^ ^^out 

N.B. All components expressed as 100% solids. 
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55 Example 4 

An alkaline laundry cleaner for institutional use; e.g. in hospitals, and adapted for automatic dispensi. 
was prepared according to the following formula: 

24 
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15 



Sodium hydroxide 

Nonylphenyl-9 mole ethoxylate 

Sodium C,2-t4 linear alkyi benzene sulphonate 

Sodium diethylene triamine pentakis (methylene phosphonate) 

Antiredeposition Agent 

Optical brrghtener 

Thiol polyacrylate 



Wt% 



6.8 
13.4 
14.0 
7.0 
7.0 
0.05 
0.4 



20 



25 



30 



35 



40 



sepra,"Tn IS SL^t t^'; ^"^^ ^'^^'^ and tended .o 

stable, spherulitic composWo Prog^^^^^^^^^^^^ °' ^^biliser provided a mobile, 

to a maximum. However additior, oTftotel o^l^^ of m« ?h , P°'y^=^y'a<^ caused a rise in viscosity 
translucent G phase with so d su!o«nLnn n ' j^'y^^^ylate surfactant gave a thin, mobile 
optically iso.ro^c,NewtonianicetrsS: "' ""^"'^ Further' addition o. stabiliser gave a clear, 

Example 5 

A highly concentrated liquid laundry deteraent wfl<: r^r^r^^r^M k • ■ 
nents in the order given. c^etergent was prepared by mixing together the following compo- 



ComponenVAdditional Order 



Water 

Sodium hydroxide 

Citric acid 

Thiol polyacrylate 

Ci2-i4 alcohol nine mole ethoxylate 
Monoethanolamine 

Linear Ci2-i4 alkyI benzene sulphonic acid 
Dye 

Optical brightener 
Calcium chloride 

Sodium ethylene diamine tetracetate dihydrate 
Sodium m elaborate 
Thiol polyacrylate 
Protease liquid 
Amylase liquid 



% w/w Component 



Balance 
5.92 
9.47 
0.4 
9.0 

5.2 
27.6 

0.025 

0.15 

0.2 

0.55 

4.0 

0.6 

0.05 

1.4 



Form of Component 



(47% soln) 
Powder 



(96.5%) 
(1% soln) 



Pas-llVt^l"" " """'^ ^'^'^""""^ --P-'t-n ^-aving a viscosity of 0.65 
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Example 6 

The following liquid laundry formulations were prepared. 



Component 


% Active Ingredient 


A 


B 


Optical brighteners 

Sodium linear Ci2-it alky! benzene sulphonate 

Thiol polyacrylate 

Potassium carbonate 

Potassium tri polyphosphate 

Tetrapotassium pyrophosphate 

Sodium C12-1* alkyi three mole ethoxy sulphate 

Ethoxylated fatty alcohols' 

Sodium tripolyphosphate 

Perfume 

Dye 

Water 


0.5 
12 

.75 
6.0 
14.0 

3.0 
8.0 
20 

.5 

.0075 
BAL. 


0.5 
12 

.5 
6.0 

7.5 
3.0 
4.5 
23.5 
.5 

.0075 
BAL. 



1 Comprising equal weights of C12-M 3 mole ethoxylate and C12- 



ethoxylate. 
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Example 7 



concentrated dye suspension was prepared having the formula by weight: 



Yellow dye ("Terasil Gelb") 

Sodium linear Ci2-i* alkyI benzene sulphonate 

Sodium alkyI ethoxy sulphate 

Potassium chloride 

Sodium dimethylnaphthalenesulphonate formaldehyde condensate 

26% aqueous thiol acrylate stabiliser solution 

Water 



35% 
6.5% 
3.25% 
2% 
6% 
5% 
42.25% 



The composition was mobile, stable and water dispensible. In the absence of stabiliser the oompositior, 

was viscous and highly flocculated. 

Example 8 

A concentrated-dye suspension was prepared having the formula, by weight: 



Yellow dye ("Terasil" Gelb) 

95% active isopropylamine linear C12-1* alkyI benzene sulphate 

30% aqueous thiol polyacrylate stabiliser solution ,^ ^ ^.nH^n^ate 

40% aqueous sodium di methytnapthalenesulphonate/formaldehyde condensate 



Water 




dispersed dye. 
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Example 9 

A metat degreaser was prepared having the formula by weight : 



10 



Nonyl phenyl 9-mole ethoxylate 
C12-M alkyi 3 mole ethoxylate 
30% aqueous thiol acrylate solution 
40% aqueous sodium ethylhexyl sulphate solution 
Sodfum tripolyphosphate 
15% aqueous sodium orthophosphate solution 
25% aqueous sodium hydroxide solution 



8.2% 
10.3% 

1.5% 

6.8% 
24.0% 
47.9% 

1 .3% 



,s on stir.inr'"""" """"'^ ''^ °' "'^ ^'^"'"-^ --us and separated 

Example 10 

Two drilling muds were formulated comprising in wt. %: 



25 



30 



Calcium C12-1* alky! 3 mole ethoxy sulphate 

Calcium oxide 

Water 

Silicone antifoam 

Calcium chloride dihydrate 

C12-M alkylbenzene sulphonic acid 

Ci2-t6 alky I 20 mole ethoxylate (stabiliser) 



A 


1 ° 


6.8 


6.7 


0.8 


0.8 


54.5 


53.6 


0.2 


0.4 


34.1 


34.0 


3.6 


3.9 


0 


1.2 



35 



40 



After mixina at SoTrnn; w i% ! ^ T '""'^''^"^ shear to a constant value of 0.09 Pas. 

suitable for use as a drl,,.^, .ud, space" fC^clZnTu^d^tXtcir^^^^ 
Example 11 



A drilling rnud formulation was prepared as follows: 



45 



50 



Calcium Ciz-m alkyI 3 mole ethoxy sulphate 

Calcium oxide 

H2O 

Silicon antifoam 

Calcium chloride dihydrate 

Ci2-i4 alkylbenzene sulphonic acid 

Poly AMPS stabiliser- 



Wt% 



6.7 
0.8 

51.8 
0.4 

34.0 
3.9 
3.0 



55 



The stabiliser was a polymer of 2-acrylamido-2-methylpropane sulphonic 
acid having a mean degree of polymerisaUon of 12. 



steadTvisrs^troro^r^^^^ ir?5 m^u^ 't^*^^^^ °' ^r: ^ ^--^ ^ 

u.M Pas. After 15 mmutes at 300 rpm the initial yield point was 0.3N and the viscosity 

27 
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at 21 sec-' was 1.0 Pas falling to a steady value of 0.9 Pas at increasing shear. 



Example 12 

The following concentrated surfactant system was prepared 
deflocculated by addition of an alcohol twenty mole ethoxylate. 



10 



15 



30 



25 



in potassium chloride electrolyte and 



Sodium linear C12-14 alkyl benzene sulphate 

Sodium alkyl ethoxy sulphate 

Potassium chloride 

CiG-13 alcohol (20EO) ethoxylate 

Water 




30 



The composition was mobile and stable, giving a viscosity (shear rate 21 sec-) of 0.35 Pa s. In the 
absence of alcohol ethoxylate stabiliser, it was viscous and separated on standing. 

Example 13 

The deflocculating effect of the stabiliser and the viscosity of the deflocculated '^''^"^'^^^^f^^^ 

system passes through a minimum then increases to a maximum. 
Example 14 

It is believed that for each flocculated surfactant series, there is a sharp distinction based on headgroup 
size between those sp^ies «hich have a headgroup sufficiently large to deflocculate, and those wh,ch have 
minimal deflocculating effect: 
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This is illustrated by the following surfactant system which may be deflocculated by alkyi 
glucoside. X is the minimum percentage by weight of alkyl polyglycoside required for deflocculation. 



poly 
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Monoethanolamine C-^ alkyi benzene sulphonate 

C12-M alkyI 8 mole ethoxylate 

Potassium citrate monohydrate 

Alky) polyglycoside 

Water 



30% 
10% 
1 5% 
x% 
Balance 



15 



20 



DP (detemnined by GLC) 



APG 1 


1.27 


APG 2 


1.32 


APG 3 


1.50 


APG 4 


1.67 


APG 5 


1.71 


APG 6 


2.02 



4% 
4% 
3.0-4.0% 
2.5-2.7% 
1% 
0.75% 
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Example 15 

with a degree of polymerisation ,^e:^X'^T 

deflocculation only. ° degrees of polymensation give weak 



35 



40 



45 



so 



X 


%mono 


%di 


%tri 


%tetra 


%penta 


%hexa 


%>/hepta 


0.1% 
0.2% 
1% 
2% 
'»2% 
' 5% 


0.0 
0.2 
1.1 
16.0 
35.8 
0.0 


0.0 

1.1 

6.6 
16.0 
26.8 
100.0 

.-J 1. . 


0.0 
2.6 
15.1 
14.6 
16.3 
0.0 


0.0 
5.9 
20.2 
12.7 
8.9 
0.0 


0.0 
8.5 
20.2 
11.6 
5.3 
0.0 


0.0 
10.7 
16.8 
9.6 
3.2 
0.0 


100.0 
71.0 
20.0 
19.5 
3.7 
0.0 



Example 16 

illustrated by ,oHoS erample '"'^ ^ """'^^""P deflocculatior,. This is 
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System 1 


System 2 


Monoethanolamine C12-* alkyl benzene sulphonate 

C12-1* a'kyi 8 mole ethoxylate 

Potassium citrate monohydrate 

Alkyl polyglucoside DP1.27 

Water 


30% 
1 0% 
1 5% 

x% 

Balance 


30% 
10% 
40% 

x% 

Balance 



JO 



75 



20 



Interlamellar spacing 
content. 



(by X-ray diffractometry) was substantially reduced by increasing the electrolyte 



x% 


Viscosity (21 sec 


System 1 


Viscosity (21 s€ 


)C~^) System 2 


1 


Flocculated 




Flocculated 


- 0.4 Pasec 


2 


Flocculated 




Deflocculated 


3 


Flocculated 




Deflocculated 


- 0.2 Pasec 


4 


Deflocculated - 


0.8 Pasec 


Deflocculated 


- 0.29 Pasec 


5 


Deflocculated - 


1 .0 Pasec 


Deflocculated 


- 0.9 Pasec 



Example 17 

The following ingredients were mixed in the order shown. 
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Component 



Water . ^ 

C12-14 alkyl 1.32 dp glycoside (added as 70% solution) 
Optical Brightener (TINOPAL CBS/X) 
Calcium acetate 

Potassium hydroxide (added as 50% solution) 

Monoethanolamine 

Stripped palm kernel fatty acid 

Tripotassium citrate monohydrate 

Sodium Ci2-i* alkyl benzenesulphonate 

Antifoam 

Zeolite 

Perfume 

C12-14 alcohol 3 mole ethoxylate 

Borax 

Antifoam 

- Enzyme (SAVINASE 16.0L EX) 
Bacteriostat (PROXEL GXL) 
Dye 

Ci2-i* alkyl 1.32 dp glycoside (as 70% solution) 



% w/w solids 



balance to 100% 

1.00 

0.15 

0.20 

1.64 

2.87 

4.00 
11.50 
19.00 

0.05 
18.00 

1.30 

7.00 

2.00 

0.05 

0.40 

0.05 

0.002 

1.00 



'TINOPAr "SAVINASE" and "PROXEL" are registered trade marks. 



The composition was a mobile, stable, opaque, spherulltic liquid having the following characteristics: 



pH (concentrated) 
pH (1% solution) 

Viscosity (Brookfield RVT sp4 lOOrpm) 
Density 



9.5 
9.0 

1.0 Pas 
1.25g cm"^ 
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Example 18 



The following ingredients were mixed in the order shown. 



10 



15 



20 



Component 



Water 

Optical brightening agent {TINOPAL CBS/X) 
Disodium ethylenediamine tetracetate 
Calcium chloride dihydrate 
Dye 

Sodium hydroxide 
Monoethanolamine 
Citric acid 

Thiol polyacrylate stabiliser 

Linear alkylbenzene sulphontc acid 

Sodium MetaboratG 

Thiol polyacrylate stabiliser 

Enzyme 



% w/w solids 



balance to 100% 

0.1 

0.55 

0.20 

0.025 

5.92 

5.20 
9.47 
0.0625 
12.00 
4.00 
0.1875 
1.40 



Examples 19 - 21 



30 



35 



40 



The following ingredients were mixed in the order given. 



45 



50 



Component 



Water 

Optical brightener (TINOPAL CBS/X) 

Sodium ethylensdiamine tetracetate 

Sodium hydroxide 

Linear alkylbenzene sulphonic acid 

Nonylphenyl 9 mole ethoxylate 

C12-M alkyl 12 mole ethoxylate 

C12-M alkyl 9 mole ethoxylate 

Sodium m elaborate 

Calcium chloride 

Bacteriostat (PROXEL GXL) 

Citric acid 

Dye 

Thiol polyacrylate stabiliser 



% w/w 


Example 19 


Example 20 


Example 21 


Balance 


Balance 


Balance 


0.1 


0.1 


0.1 


0.55 


0.55 


0.55 


8.75 


6.14 


6.14 


25.48 


18.65 


18.65 


12.00 




6.0 




8.0 


6.0 




4.0 




2.0 


2.0 


2.0 


0.2 


0.2 


0.2 


0.05 


0.05 


0.05 


9.15 


6.53 


6.53 


0.025 


0.025 


0.025 


1.0 


1.0 


1.0 



is immoNlf ' ^'""'^ "'^ ^"<=^ °' the stabiliser .he product 
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Examples 22 and 23 

The following ingredients were mixed in the order shown: 



10 



IS 



20 



25 



30 



35 



40 



Components 



Potassium hydroxide 
Ci2-i4 alcohol 8 mole ethoxylate 
Ci 2-14 alcohol 3 mole ethoxylate 
Coco fatty acid 

Linear C12-M alkyl. benzene sulphonate 
Potassium tripolyphosphate 
Tripotassium citrate monohydrate 

Sodium diethylenetriamine pentakis (methylenephosphonate) 

Bacteriostat (PROXEL CGL) 

Enzyme (SAVINASE 16. OLEX) 

Optical Brightener (TINOPAL CBS/X) 

Calcium chloride dihydrate 

Sodium metaborate 

Thiol poly aery late stabiliser 

Water 

Viscosity (Brookfield RVT. sp4 lOOrpm) 
Specific gravity 

pH cone. 



% w/w solids 





Example 23 


3.38 


3.38 


5.0 


5.0 


5.0 


5.0 


10.0 


10.0 


20.7 


20.7 




12.5 


12.5 




4.0 


4.0 


0.05 


0.05 


0.4 


0.4 


0.15 


0.15 


0.2 


0.2 


3 


3 


1 


1 


Balance 


Balance 


0.38 Pa s 


0.6 Pa s 


1.13 gcm~3 


1.13 gcm~2 


10.9 


10.7 



When the same formulation was prepared without 



The product in each case was a mobile liquid 
stabiliser a highly viscous, curdled product was obtained. 

Example 24 

The following composition was stable and pourable in the absence of ^f^l^^""^^^^^^^^ ^^^^ 
aminophosphinate was prepared according to the method described in Example 1 of ^P-A-O ^ 9 26^^^ 
washing performance of the product was substantially inferior to that of a tn polyphosphate bu.lt detergent^ 
Addition of the aminophosphinate substantially improved the washing performance but concentrations 
greater than 2% by weight caused heavy flocculation with separation into a thin liquKi and a -'s<^°"s c^;^^ 

Addition of said stabiliser enabled the aminophosphinate level to be raised to 5.75% by weight without 
adversely effecting the stability or viscosity of the product. 



45 



50 
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10 



15 



20 



Component 



Optical brighter 
Calcium acetate 

Ci2-i4 alcohol 3 mole ethoxylate 
Silicone defoamer 
Trrethanolamrne 

Tripotassium citrate monolydrate 
Zeolite powder 

Sodium diethylenetriamine pentakis (methylenephosphonate) 

Sodium Cio-Ts fatty acid 

Sodium linear Ct2-f4 alkyi benzene sulphonate 

Sodium Ci2-:4 alkyI 3 mole ethoxysutphate 

Potassium carbonate 

Enzymes 

Perfume 

Aminophosphinate 

Thiol polyacrylate stabiliser 

Water 



Wt% based on weight of composition 



0.13 
0.09 
2.65 
0,18 
2.08 
12.17 
21.24 
0.66 
4.25 
2.78 
4.35 
1,77 
0.8 
0.35 
5.75 
0.25 
Balance 



25 



30 



35 



Examples 25 and 26 

An.on.c surfactants such as thiol polyacrylates were not effective. 



Components 


% w/w solids 




Example 25 


Example 26 


1-methyl-l-tallowyl amidoethyl-2 tallowy! imidazolinlum 

methosulphate (75% active aqueous isopropanol) 

Sodium tripolyphosphate 

Trisodium citrate dihydrate 

Ci2-i+ alcohol eight mole ethoxylate 

CiG-18 alcohol fifty mole ethoxylate 

Water 


31.7 
2.5 
0.1 
Balance 


31.7 

2.5 

0.1 
Balance 



Claims 
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Ind ofaM^asT one'rdToo'^r/ ' hydrocarbon-so.ublo hydrophobic group ,ir,.ed a, one poin, to one 
2. The use of a compound which is micelle-forming in aqueous solutions of 18% hv w^inht r^^t« ■ 

^ InL?^ ^ °' ^"'^'y' Polycarboxylate. a Cs to „ alkyI alkenvl or alkarvl 

capped with a aliphatic arcohol. thiol, amine, or alkyI carboxy. alkyI phosphoryl, alkyI phosphonyl 
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or alkylphosphinyl group, to stabilise, or to reduce the viscosity of. an aqueous surfactant-containing 
composition comprising a dissolved electrolyte having a multivalent anion. 

An aqueous surfactant composition comprising essenlially: at least one surfactant which is capable of 
^rmTg a flocculated system in water and/or in the presence of a floccuant; ^"J'^-^-^^'^l 
containing sufficient flocculant. where required, to form with said surfactant a flocculated systs"^;^and a 
stabler which is a compound capable of forming micelles in said aqueous P^ase^ said stabiliser 
havinq a Csto „ hydrophobic group linked at one end to one end of at least one hydrophylic group 
which has a mass oi at least 300 Lu and/or which comprises a polymeric group of more than four 
Sph'c monomel units, said stabiliser being present in an amount sufficient to inhibit me fioc- 
culation of the system. 

An aqueous structured surfactant composition comprising: water; at least one ^"^Jf;^^ 
tanf a proportion of a dissolved surfactant- flocculating agent, based on the weigh of water sufficient to 
orm w'h said structure-forming surfactant and water a (i) flocculated, (ii) unstable and/or ("0 -scous, 
suuctured surfactant composition: and a stabiliser which is a micelle-torming 

prises a Cs to 2s alkyl. alkenyl or alkaryl group linked at one end to one end of at least one hydrophil c 
group saTd hydrophUic group having a mass greater than 300 amu --P^'^'"^;^^'^/;,;' ^ 

more ban four hydrophilic monomer units, such that said stabiliser is capable of forming nacelles in an 
aqueous solution containing said surfactant-flocculating agent in said proportion, said stabiliser being 
p^sent in an amount sufficient to provide (i) a less flocculated, (ii) a more stable and/or (in) a less 
viscous structured surfactant composition, respectively. 

An aqueous structured surfactant composition comprising: water: at least orie 

tarn- a proportion of dissolved, surfactant-desolubilising electrolyte greater than 10% by weight based 

on he weighrof said composition, said proportion of said electrolyte being '° f ^ ^^^^^^ 

water and surfactant a (i) flocculated, (ii) unstable and/or (iii) viscous ^"XX 

and a stabiliser comprising a micelle forming compound which compnses a C ^1^^^ ^ "1^"^' °' 

alkaryl group linked at one end to one end of at least one hydroph-lic group. 

havTng a mass greater than 300 amu and/or comprising a polymer of at least four hydrophilic monomer 

un^ such that said stabiliser is soluble to the extent of at least 5% by weight in an aqueous solut o" 

con aining said electrolyte in said proportion, said stabiliser being present in ^" ^ 

provide (i) a less flocculated, (ii) a more stable and/or (...) a less viscous structured surfactant 

composition, respectively. 

An aqueous-based, spherulitic composition comprising at least 10% by ««'9''' ''^f ""Jl"" "^l^^' °! 
tTe composition of surfactant and at least 10% by weight based on the weight of said composition of 
dissolved electrolyte, and adapted to form in the absence of a stabiliser, either (,) a composition which 
separates rs^nding into two or more portions, or (ii) a stable composition having a viscosity as 
herein defined g1el^^ 0.8 Pa s. and sufficient of said stabiliser as herein defined to (,) reduce or 
prevent said separation and/or (ii) lower said viscosity, respectively. 

A stable, pDUcable. spherulitic structured, surfactant composition comprising: water; suffic^nt surfactant 
,0 form a structured system in the presence of electrolyte; at '«ast 10% by weight of a d^ssolv«^, 
surfactant-desolubilising salt having a multivalent anion, the f ^.'^'^^^^^ 

tion being sufficient to form, with said water and said surfactant (,) an unstable, and-o^ "> a 'oc^ulated 
spherulitic structured surtactant composition; and a stabiliser having a alkyl, alkenyl or akary 

g^u7 ked to one end of a hydrophilic group having a mass greater than 300 a,.u and a Pl-ah y o 
hydroxyl carboxylate. sulphonate. phosphonate. sulphate or phosphate groups such that the stabi^ser 
is sZ e in an aqueous solution of said salt at said concentration, said stabiliser being present ui an 
amounrsufficient to provide (i) a more stable, and/or (ii) a less viscous spherulitic composition 
respectively. 

An aqueous structured surfactant composition comprising: water: sufficie.it ="''a«a"t to form a 
structured system in the presence of electrolyte; a dissolved multivalent -^-'al sa^t w^ch desolubilises 
said surfactant, the concentration of said salt in said composition being sufficien to " '^ s*^ 
surfactant (i) an unstable and/or (ii) a flocculated spherulitic system having a viscosUy S^ea or than 0^8 
Pa s- and a stabiliser comprising a micelle forming compound which compnses a Cc-20, alkyl, alkenyl 
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stabiliser being soluble to the Item Tat Ta.XTT i ^^'^'^ phosphate groups, said 

meta, salt a. sL concer,.ratron TnLIid J.ab ^ \el,Z^ e'n^ °' ^^'^ 

stable ar,d,or ,11) a less viscous spheruli.ic cot^tion rLpe^e,;" '° '^'"^''^^ ^ 

ed su^^^^^^^^ to .r. a 

a flocculated sys.e,. having a viscosity gre^^ h^Ts Pa aTd at '"'^'f T'"" 
alkoxylate having at least 8 ethyleneoxy groups and from 0 to 10 nrool ' ^ °' ^"^^^1 

an annount sufficient to form (i) a stable sphorulit^ Zposition ZnTiri ZT" 
composition respectively. v^uirtfjosmon ana/or (u) a less viscous spherulitic 

water a viscous, flocculated and/o^un a^s stem a^^l '^/^^^^^ T,'^ "^"""'"""^^ ^"'^ 

reduce the viscosity and/or degree o, tioccuirn^,; rdC^rse^rc^s^fon^ ""^^ '° 

" -r:;::;uir:7°otr:r^^^^^ — .ssdved e,.. 

polymer to flocculate, raise the v^^osity oran^rHr; kt * °' ' "°"-'"ice'le-'orming 
sufficient of said stabiliser as her^deLed TZul t T ^^^'^"^ 
and/or stabilise said composition ^ ""^'^^ °' Peculation and/or viscosity of, 

=erdrucra^VstbirsrcrnE-^^ 

a.M or alkeny, Qrou^tirat^ne^'rto^r^^^^^^ T,''°""'^ "^^^'"^ ^ '° - 

group having a mass greater than 300 amu and^r bio vmt h °' "^'^ '^'^^"P'^'"^ 

.onomer units, in an amount suf«cient to form t:::^Z:rZXZZ::::^^^^^^^^ 

''^'7Zs^T:ZT^::T^ ! strucure-forming surfactant; sufficient dissolved 
pended^eoiite builder' al°aL°[;::pLS^^^^^^^^^^^^ ^'"^ ^^'^ -ter; sus- 

RR'NCR*2PO(OH)CR-2NRR' 

or polymers or oligomers with a repeating unit of the formula: 
[-P0{0H)GR'^NR{R"NR)„CR'2.] 

cTcSraln;r:ry'; r.y1 ^SlTaLva^r ' " ^ — «^ ^'^Vl, 

be op«onally substituted o^e'L S .han oncr^^n^ ^"""^ ^-'^ °' ""-^ -ay 

or different, is hydrogen or an R group as hereinhl!rlT ^ "^^y be the same 

Mene. alKarylene, al.Ve group opralry^ntrZ :yo^^^^^^^ 

zero or an integer from i to 10 and nnivmorc Z , ^Wms or an arylene group and n is 

present in an amount suffi Jem "o ^fse m^LL ^7'' T"™"'' aminophosphinate being 
surfactant system- and suffWent of ^frt Mi r ^ ' destabilise said stmctured 

Of. and/or stabilise said comSc^ Sec^vS" '° """" '""""^ "^'^ <" "--'«ion 

sus^rd%r':°:rad~i^ .rabsrerdr r-^'^' ''^-'-^ 

composition which separates imo tTo or morn n^^' '° '"^"^ a mesophase-containing 
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composition and/or a G-phase of reduced viscosity respectively. 

16 A clear liquid micellar composition containing: water, surfactant; and, optionally, dissolved electrolyte; 
adapted in the absence of deflocculant to form a mesophase-con.aining compos.t,on. and sufl.cent 
5 deflocculant to form a clear. Li micellar solution. 

i:=".r:rjrrr»='~~ ^^^^^ 

JO continuous phase. 

ia A composition according to claim 17 wherein said isotropic surfactant/water phase is an U phase, 
19 A composition according to claim 17 wherein said surfactantwater phase comprises an L, phase. 

dispersion of an iLropic surfactant phase in a continuous isotropic aqueous phase. 
,0 21. A composition according to claim 20 wherein said isotropic surfactant phase is an U phase. 

22. A composition according to any of claims 17 to 21 containing an effective amount of a deflocculant. 

23. A composition according to any of claims 15. 16. and 22 wherein said deflocculant is said stabiliser as 

25 herein defined. 

24. A composition according to any of claims 4 to 15 and 17 to 23 having a particulate solid suspended 
therein. 

3„ 25. A composition according to any of claims 4 to 14 and 23 to 24 wherein said surfactant is present as a 

spherulitic phase. 

( ^t»ir^r. A t/^ « 19 17 and 23 to 25 wherein said stabiliser comprises 
26. A composition according to any of claims 4 to 8, 12. 17. ana lo ^:o wncrc 

said polyelectrolyte stabiliser as herein defined. 

maleate ^d cratonate and linked at one end to a C to ^. alkyi, alkenyl or alkaryl group. 

« 28. A composition according to claim 27 wherein said polymer group is temtinated at one end by a C to 
20 alkyI or alkenyl thiol. 

29. A composition=according to any of claims 26 to 28 wherein said polyelectrolyte stabiliser is an alkylthiol 
capped polyacrylate. 

eS!ely to reduce the^^^^^ and/or degree of flocculation and/or stabii.se sa.d compos.ton. 

50 31. A composition according to claim 30 wherein said C-.o alkyI polyglycoslde comprises an effective 
amount of alkyI polyglycoside with from six to twelve glycoside residues. 

32. A composition according to any. of claims 4 to 8. 12 and 25 wherein said stabiliser comprises a 
polycarboxylated polyalkoxytate of general formula (I): 

55 
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OCH.CH. or an OCH(CH3)CH7gS L ^R^ s an OC^:h: or Oc'h ""'"^^ ^ 

(R'fc group, Wherein from 1 ,o 4 g'oup per R3 group a™ CO b nro ^^''^^ ' ^(R^feC- 

a C.-C^ alky., hydroxy alky, or oarboxyalkyT^roup H R. ia OH SoT^nVn: " ^""^ "^'"^ 
OCH.C03B, or RS.NR^ RS ,3 a C-cT alkVor hyd" ol^yaM grip R^' if^ c' c ' Tr^'"''' 

benzyl group a CH2CO2B or -> 0 aroun nr Pn r o / y^up. m is a Oi-C23 alkyi group, a 

of said carboxylic acid.U . is frC o 5,°; is^a Tl^^ ,rr:> 'hVs' ^"'""^'^ ^^"^ 

p'o^-harg^^o'^anrre^L:^^^^^^^^^ °' ^ 

a free radical initiator. unsaturated carboxylate in the presence of 

34. A composition according of either of claim9 anH -jq • 

polyethoxylate having five to thi,^ ly eneoxv r,!^Mnf ^TT "^"^ """"^^ ^'"W 

twenty maleate groups. ethyleneoxy groups which has been reacted with from three to 

35. A composition according to any of claims 4 9 to 1 1 anrt 9i t« ^ 
polyalkoxylate comprising a hydrophobTc ^oup halino af tjL r ^'^'r'''' ^ 
polyalkyteneoxy group compris,':,gaUea^re.^roxy ;S. ''''' 

30 " :o,=S\^tVei^:s^y:S^^ — - -W, a,keny. or aikary, 

" merhS" '° "'"^ ' -a, salt comprises an a.katine earth 

andrh7omre:?Sra°,;;r^^^^^ ^'^^'^"^ a chloride 

40. A composition according to claim ,0 wherein said monovalent sal, comprises an alkali metal halide. 
sodiur:^o: potaS.'° a ~ and/or bromide o, 

" cXrsi:dirsrosS"d;::rii.r ^ ~ - -p^-- 

comX'^:.o"r '° - ^ '^'^^'^ — ~n -Id suspended solid 

" c'cm^ir rab~^ '° ^'^"^ - ^ — Cleaner wherein s.d suspended solid 
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46. A composition according to claim 24 for use as a drilling fluid wherein said suspended solid comprises 
rock cuttings and/or weighting agent. 

47. A composition according .0 claim 46 wherein said weighUng agent comprises calcite, barile, haematite, 
iron or copper pyrites, sodium chloride and/or galena. 

48 A composition according to claim 24 for use in toiletries formulation, wherein said suspended solid 
comprises talc, an exfoliant, a pearliser, an antidandruff agent and/or an emoi.ent. 

49. A composition according to claim 24 wherein said suspended solid is a pesticide. 



10 
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A liquid detergent composition comprising: water; from 20 to 60% by we,gW based °" f ^ '°«^' «^'9^' 
of he composition, of surfactants, said surfactants comprising from 0 to 80%, by weight, based on the 
totll weight of the surfactant, of anionic surfactant and from 20 to 100%, based on the total we.gh, o 
suLtant of nonionic surfactant; from 8 to 50% by weight based on the weight of the co^o^""" °' 
"ed po assium salts selected from tripolyphosphate, pyrophosphate and citrate the total d.sso ved 
e rctroMe concentration being sufficient, with said suriactant and water, to provide a viscous, floe- 
: "d':,d/o: unstable spherulitic system and/or a flocculated dispersion °« - -j^P-^/'^^j^^ 
surfactant phase in an isotropic or anisotropic aqueous continuous phase; and ^^^'^f"} f if 
stabilise? as herein defined to reduce the viscosity and/or degree flocculation and,or stabilise said 



51. 



52. 



composition. 

A composition according to claim 50 containing up to 35% by weight based on the weight of the 
composition of a suspended solid builder. 

A composition according to either of claims 50 and 51 wherein said surfactant comprises fromJO to 
75%, t^ed on the total weight thereof, of anionic surfactants selected from alkyi benzene sulphonate, 
alkyl sulphate, alkyI ether sulphate and soap. 

30 S3. A composition according to any one of claims 50 to 52 wherein said non-ionic surfactant comprises an 
alkyl ethoxylate having from 1 to 10 ethoxy groups. 
54. A composition according to any of claims 50 to 53 wherein said stabiliser comprises said polyelec- 

trolyte stabiliser. 



35 



55 A comoosition consisting essentially of: water; a surfactant which is capable of forming a stable. 
SDherX system n water, at a concentration at which it would normally form such a system; a 
flS^^^^^^ of a polyelectrolyte milling aid; suspended solid; and an effective amount of sa.d 



stabiliser 

40 



56. A composition according to claim 55 wherein said surfactant is an isopropylamine C,o-2o alkylbenzene 

sulphonate. 

57. A compositio7according to either of claims 55 and 56 wherein said solid is a pigment or pesBcide. 
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omer groups and/or having a mass greater than 300 
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tant and a liquid medium which is capable of floc- 
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